Effects of vane/blade ratio and spacing on fan noise.  Volume 2:  Data supplement by Kantola, R. A. & Gliebe, P. R.
,_ i_
'4
i
!
J
: NASA CR-174665
845RD006
EFFECTS OF VANE/BLADE RATIO AND
SPACING ON FAN NOISE
Volume II--Data Supplement 3
by
P.R. Gliebe
and
R.A. Kantola
/
/ Prepared for
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
NASA.Lewis Research Center
Contract NAS3.22062
(_;&S_,-Ca-17_665) ._,EIC_$ CE ¥1N_/BZ, AD;_
DI_._ SUPEIB_ EiDill Ee_c_t (Genes;a]
Rlec_..-ic Co.) 35S _ #:C Ji1_l_]_ A01 CSCL 2Oi
(
G3/71
H_5-1c792
III26 2
)
https://ntrs.nasa.gov/search.jsp?R=19850011482 2020-03-20T20:15:24+00:00Z
NASA WB RATIO
SPACING PROGRAM
48-VANE N/Bs
i .
®
N ARRQbO _ AI,_I_
• ALB V A.N___
Ru_I,/RDG, %_JF _)V
,._P_CTP-,. A ("&O I,-'t_, ")
J:/l o o
,,/:.,c _2, l.&E] _,t_
i ,
I _'h.f ,b_.,_'
I _#1¢, _,4. 7(.,, l. 3.5"
I'5R CI<P,OU N_ N_5_- c_cF_
°
, r,
1".,/2b _3 1.35
_:/I_ ,_ 1._
,,q,
1uq
V
>,,.
I,-. U')
t._
_Z
<:CO
U') ',_
N
I
V
c..]
t._
0,,.
Ul
tJ.J
C)
G,.
03
C3
I I I I
J
F
I I | I I I I
E
I
f
I
r_
k_
t,_
C_
.r_
C",,I
l0
I
._1
I I',,,I
I ::z::
7- I
f
t'_
it)
JJLJJ
>.
_W
_--tn(.n
W
r_ z
(.n,_"
Z
N
°i(_JII(4..
v
LIJ
n_
ILl
O.
rn
El
--a,
"T
m (%1 ,-_ _ O) CO t_ E) tn
r_
r_
r_
m
r_
.r_
l;
Io
r_Z
U')_J
r,J
-1-
m
,:_ °
b. ¸
i__._
i,
>,.
r',_F-
l--Gq
LaJ
mZ
<OO
CO"_
<
Z
N
2:
II
V
L_
O_
n_
0
n
0
tn
U_
_JL_J
_._)
_)_.)
P
I [ I I .,_
i.
•. r
•.' p.i
.=-.,-=i
i l I I I I i
I
._:_
_J
P_
_Z
N
s....l
I
C_
,. i_
2
C]I--
"_Ld
I--_n
(,r)
L_
mZ
_.qC
'_CD
¢/)_-
_C
Z
N
-r
e_
V
d
t,a
o.
LIJ
C_
a.
IZ]
C_
| I | 1
i
I._ _u
I
I
t
i
L
m
F
4
J
, 0_)
C_
C_
t_Z
I_..1
N
_- I I i i I I I
m (_I ," _ Ol CO t'_ (_ I.¢')
)-
bJ
mz
\,=::
>>
<03
<
Z
N
"r"
II -
V
d
1.1J
0.. -
Ul
m,"
LU
Z=
C_
Q.
I I
I I I I
I
(-_
I
• E;
E;(._
i
I
i
r_
I
4
(>-
.--OLU
LU
_Z
03'_"
Z
N
-r"
C_J
V
COl.n
I-
!- J
! ,°
I
I
!
c3 ,"
l.,tJ
n I-0") ,
la_l '
(_
r'm i/
! I
"Ij
"r.
I I
c_
i
i
J
J
I
Z
N
,!I.
,i
.P
i
!-
>-
r-_ I--
"_ bJ
I-- Lr)
(.r)
LU
rnZ
Z
N
OJ
V
d
bJ
EL
_3
_r
_J
2=
rn
(_3 U3
I I_3U3
r"
_.UbJ
F
I
i
I
I
I
\
I
r_
i
i
(',j
i
_r_
r_
(xj
L_
Z
..J
-r
mf
>,.
rml-.
'ml._
L_
mZ
Ln'_
Z
N
"1-
m_
C_
V
LU
O.
n-
O.
rn
i I rmu_
_jm:. , ,
_!L_ UJ
%
"r'
I I I
[]
cn
i
Cn
C_
c_
__m
L_
Z
L_ _J
N
..,I.
r_-
_bJ
CO
L_J
rnZ _-
\,<
>>
<CO
.<
Z
L
f: CO_
OJ_O CO
=!
\_.cO
f
|
\
N
I
f_
V
d
LU
(3_
n_
l.W
0
(3.
m
I
p_ _D
I I
f_
,
I
Z
_ Lc, ..J
i -
¢,j
®
tY_t_
_Jt.J
¢.
_--tn
z
N
V
d
U_
i,i
I I I I I I
I
i
N
N¢,_
_.'_
Z
I ""
_ .
, i I
J
03
_
>
r n_
cr_
_Z
<CO
<
Z
]
N i
a:i
V i
l
f
j_
la.Ii
rw
IaJ
°I
r-_
%.
J
\
I I [ [
,,',.
!,-,
Z
N
-'r"
ii_i,i
r "l
CO'
i _OU_
(_i'r)° .
I
Z_'_ 13L_
•-_ > ".,.+.-,
_Ld
P-U_
_d
mT_ -
N
"-r-
(',.1 '
II -
t.+. ,._
V
d
m
o .
_ _.* ° ! "!
o_
_q
u_
_._
O_
®
llb ,
V
-I ...... t I
.... I ........... "t...... I ....... I-"
, i.r'l
• o'1
,,. ISli
a'l
¢,,j
-r,
--Jr" ""
:1
i,
!
i
L.
L
_W
U')
rnz
>>,
U3 '_"
i
N
V
J
Ud
{:3
2.
r--
Lldl=id_-=
Z(/) UL3
\
4
I
T T I
i
,/n
I
('r)
E_
¢V
¢V
_C-;,
_E'_
P_
.--.4
"'--'F "--'
m
®
F ...... "1
i
z _IL_
I:EI._ I.LI
>-
-_j
P-(/)
_J
_DZ -,
<:CZ)
<
Z
t ,
N
.m.
r'a
[t --
d
e_
i,i
_ ,
I
¢,,_ _..__ .... T ++
\
I
.+,
'+k.
-'- t i
_+ ...., P--,-,a (3'+ 00 p,,,.
'r_ ........ 'i ....
1 .... T ....... T"
U') ',I', or)
dr)
E_
m
r_
(-,j
r.c
_P,._
c-
L_
r+.,l
_"_Z
.?,.
i
/I
I, C0 kl")
J
e--_t-
t....Lr)
t'_ -
,¢¢D
.<
7
"lem
0"1
I
, e_
_Z
' LC) _.1t
w
_m
----j
r1
"*_ .
N
I1
V
\
%
1 r_
i
' U3 ,_1
t-
i
<L*=_
Z£f) C,__=)
I
i
I
N
V
I
If
I !
I I COI_
I
b.ILJ l--
N
!
¥
r_
. U')
:m
_'_
('_
_ _'_
('_
---T ........... T ........ T-"
r._ Z
u') ._
?. ,-.*
Ii
.... 1' ......... F ....... I"
m
_L,_I
Z
N
11 --
Ii.
J
I,.i.I
l,#'l
,.. 1 I ........ _ ........ I .... i
, (..
i.t'l -.I
p',i
"1
• " Ill
i
_.,. _i_
/
:J
i11
s,,
[,.I
('YO') , ,
Z_ _
i
_s_ ..
T
_s
_s
Lr_
P_
Lr_
¢Y
_Z
_J
-r
_=_
_J
\LLJ
rt_z
<:CO
Z
_Y
¢6-
V
_J
gO
U4
B.
_ U'_
CYO_ , ,
L
I
h-
I
q
l
%
T"_- "--- I
"4"
Q
O_
_Q
(._
LO
i
_m
"-_ L,IJ
O,-,0"_
_Z
_C_D
_','r
N
V
Om
t m_
I.,iJ1.1.1I-,
Z _.o') (,,_L.,,_
'"1_
m
¢_
Q
• c',.,'
°._
L.I.I
I.i,.,I
i
!
r-"_ ,-,.,.... ....... I" ........
I
®>-
_W
I-- U'_
U')
mZ
,_CO
N
Z
C',J
¥
J
L./.J
D..
U')
n,
U.J
C:)
CL
l:3
(%1;
I: (:Oi,_
_l(.O C:O .
!
J
m-
.\
I
\
t,
I_ O) GO r-,
J J
,..._
T ....... : r
LO u') _ ('o
,..t_
o')
, _._
t
__:_
C_
e-,,q
_Z
L/') -.I
N
-r
._ .... _
• II_
_ _"_='I_'--_"_-" _7 _ ___:-,-.
\
I I
!
.o.
F
Od_
II COI.O
•='r_ °_<_
U.I I--
_"_ I_
Z Ir,,O{-_L.)
I
I
f
L
b
i
i
I
_-. @') :
I
_J
IIIZ N
_CO
Z
-w
('_
II i.=
_+.
v _
d
e_ :
\
m b
O0
9r)
c,J
_Z
N
"r
( <==
N
"I"
f,,J
V
G
t3.
C3
m,
rm
I !
_m
r'_
_$2
_.._
_g
e,,,,l
u') .J
N
-r
Q_
N
V
! T
T
\
I
\
• Q
N
_m
F
q_ll Ln
It _rlI./'I
_ , ,
J
I-- ¢.0
(.n
C]_Z -
(-y
Y
_J
L_
0") '
UJ
C_
O.
O_
C_ ........ r'"
I
"!...... 1-
I
f'L_
_('_
i
t_
i
r_
__ z
..1
N
-'r-
®
V_J
1,1
-
Of.
Ud
C2
_2 !
i
_._
:
,
i
•
f_3
¢_
•
rm
_n z
Ln)...I
..._X-__,-._,,;.,-_¸. ._.
:i
V
d
W
13.
,
I
,,,I
f _
i
I
I
• i_
i
L._
(",,.t
I
t_
,..._
L_ o.'
r',.
.,6.
N
"r
OJ
¥
m _ ,
o •
•_"_ _.......
Ld
_m
m,' '
_L
o_
'(_
'0")
I Lo
, od
r_
_.r__
oJ
i
I
o_ -d
N
03 {'_
®
®
L
("d'
l: ¢30I.f)
("dl_ CO ,
,'-,L¢30 o_ 1.¢9
ZLt'l (_ILl
"m_,t
Z
N
\
Z, L _
¢.,- (.'X
V
c{
..... • "'r
e,
I-'- ---'---'r'-_ - -'- ----m ..... ---r-_-r ....... T
-Lm
_r
L_
,==
Co
L_
C_
,..I_
r_
_- .-,
•--_, ,,
,.... _
t.u
_Z
'_CD
O'l'_
Z
N
t'U
V
OJl_ G) ,
,..,ICD ._
I
ml
! 1
!.
.,q-
"0')
I
i
r
,...v..._
0")
]
• t'_
¢_
i
,==
i
I
i
i
. r"_
i
t,
I.,,.I
@)
i
0.
°l ! ......... I' I
_Z
N
3:
,ii
i
!'
f° ,
6o
Z_ (.J (.J
:::_/:> _. M
I
A
t
i
L.
>.
_1,--
"_ LIJ
u')
I.iJ
,,<oo
N
-r
II --
,_\
V
}
d
UJ
m I
IX
en
I
.._
*¢
U')
(-q
I
" 'u'_
p_j
t
1
I
I
N
"r"
"1" ""
\ I
>..
"muj
_Z
._CO
,iC
H
*r
C_
V
Ill
C_
Q=
r_
! "I"
_I U3
I
'2
L
_x
/
O3
u_
. oJ
rm
_Z
' L_ _,I
' r_
Z
\ I
(
>-
QI--
m.--
_CO
.qC
Z
N
"t"
_Y
V
LLJ
O.
Ld
CO
O.
m
C_
I:
i
w L_
Z_ _
I--
_n
\
\
I T
,d)
'm
I
I
[
,,,._
L'_
1.1")
C_
rm
I
N
im
¢.
f
u")
C_
)
....... 1'....... _1'.............. r-
_t_Z
I
N
P_
q
Pi _ m 1.1"1
_1_ . .
I
Z_rl I..1¢._
i
L
>-
G)',¢ t
.,_
Z
I
N
"1-
11 - ,,
V
G
LU
0..
,L_ •
1, _ - _ --_ -_,_
\
i 1
I
("o
i.¢3
I_ I.l'l ,_- 01
!.. _-. _ ._-_
t_
trn
t
/
I
U'_
• r_n
_Z
N
¢d
dI I i I
iLr)
_m
(
I
I
I
r_
I
I
_Z
:if') ._
-I-
!%.
\
>..
r'l I..-
I..- 0")
_J
nn z _.
_QO
.,C
d.--
I !
I--
I,, QOl.t")
("_.I/.0C0 .
•-,.,_0 . I_ r,D
m:
¢_,"m",te"_ffl Z
-r"
¢Xl
II v'-
vt
T
• i
W '
0,.. --
(.,r)
l.,v,
ILl
0,.
ll)
i'm
\
.-,<
I I
.,q.
_r_
('_
I
_;_
¢,,J
I..._
:e,_
I
Z
. I,_ ...I
N
i -.r
I
\(_
>-
r"II--
:SOW
F- (.t)
Ct)
L
tY'
l! 00_
•-',1_ ._
I
t
i
t-
w
n_Z r-
<CO
Z
N
-r
C'Y
it --
V
'"L
or)
n,
uJ
0
O.
m
0
h
_3
b")
rO
,_.,y
i r,:_,
tC, J
t
i
I
L L,,r')
I
I
i
L_
s,,=,l
emZ
t,.f) _J
N
s.=,#I
", 0.. ff'l
2_ ¢..I¢,.)
,X,
>-
C:]_-
_Ld
qO
Ld
mz
<CO
Z
N
m-
_J
V
J
1.1
0..
U3
n,,
t.d
C_
r_
I
I
I I
II
I
I
I
I
i
t
I
i
I
I
t
i
q _
1
t
, ..1
; N
I
\( V:
o
I-- (._
ILl
_'qC
_rl.,q-
Z
N
V
_J
hi
O.
I
[.iJ I._
.-j
J
C'-,
,,&
\
I I I I
I I I
_,.
t_
('n
I
I
u')
_Z
u') ._1
N
mp..-_T_5_-_,--_F-l_,._w_,_, _- _-
- !
_'" I |
•_ ;0,-4 _(D
F.q (JLJ
Rc3Lr) =E
>-
E_P-
_Ld
F-(.n
Ld
nnZ -
-_._
.(:(:0
_"
Z
N
"I-
V
d
Ld
0. -
01
n,
L_J
(:3
0.
rn
(M
p,
\
r
%,
I
ql
! I !
_0
I
[,,.
._.
E_
0_
Lr_
i'M
i
i
L
Lr)
| I
lU_-J
I N
L-
(i
'.°
t
U3
II
CO (0
I | I
"T 1" !
i
i u')
i m
I
I
e_
U') ._
r'<
"r
(,_
tM _0 CO °
C:
O _U.I =1_
,1U. ]
2 _n £JL.)
- :_ ,_ _.._
L
_-- l,n
L,I.,I
mz
<CO
(,n ""_"
<
Z
N
-r-
I,o
0,,I
V
d
I,,I.I
(_
L,IJ
CO
O.
C:)
%
! I I
k_
I
I
I
i
tS_
U_
t_Z
I._ ._J
N
L
i
%i I
r_
i
IN
I
I
i
!
If) .._
N
"T-
I
I
!
I
i'
4
-. , - m. , ..
:::)t,¢,,I
_- L,")
W
_Z
>>
_,,q.
,::,.
f,,t
"I"
(.,..
V
W
r,,.
W
r-J
ul® ==_.
_ -
_ (-J (--)
| i
t
.w
,,m.i,.,,mB_b
__L=___
i i
i
Z
i
i
i
I I I I i i I
I
, ('r)
]
_r_:_
i
f
I
N
!
>,.
I--03
i,i
<£0
Z
N
¥
C.)
I.,U
0,.
ILl
O_
00
r-1
m
u')
('r)_
N_X
I.-
I
I
I
I--
¢o
r-
L
I
!
I-
I !
.\
_g
,s,=,S
!
a')
i
O0
I
C'-
i
I
em
(-_
I
tO
i I I
L_
I
I
I
I'-"
I
i
i
_Z
N
"i"
It) m _J
\>.,
_Z
(.t')',_"
<
Z
N
V
L_
O.
a:
L_
C_
O.
Q
J
V
I
I
t
,l,-
I
I
E
L.
O0
! ]
I I
r_
Q
J_
I
I
_r_
i
I
I
i
I
!
I
,...r_3
I
I
I
I
_Z
i._ _.i
N
"I"
c:]l--
_w
I--(_
or)
IJJ
mZ
-C
Z
N
II
¢l-
v
I.W
W¢,_ t--
F
I
,\
\
%
I I I
,l=,.l
O) ¢0
I I
L_
('n
t_
L_
_Z
Lf') ..1
N
!
I! I
i
| T
I
ff'l
i
C_
r_
r_
_..r_
, I_ ,_I
I
• I',,,I
r_
]
\
I I"oCOI,,i_
\
.
I 1 I
._.
I°
i
!:
l,
\>-
rnl--
"mI._I
W
_nZ
_00
Z
N
-I-
C_
¥
J
0..
OC
U.l
C_
m
Q
I
I
i
I
! I I
u_
m_
cr_
u_
!'-'
I
i
I'-'
.-I
$.
" ..-.. •
a,:,_
.+,,+
+._
y,j+"
(,..
\
I ! I
I
i
I
I
Fm
! m
I°
I,D
_ ""...,
i N
,-,r
I
t
\D,-
i--I
I
=<
>.
l.ml-
-iwj
l-W')
¢/1
LI.I
nnZ
<CO
,tO
Z
N
"1-
_g
II
V
d
'"Ie_e_
LU
L !
_in
Ix
\.
w
I !
(_J ," _ O) G) D',
e..,l _ e=,l
! i
[D l.n
O')
E
I
F__
I
, e=,=l
I
i
I
I
I
i
IN
J =
I -"
I -
I
.#
/
t"'7
L !
!,_.i
M IC_MON .e_S
_PECTP, A
-r_,_ 7
i_l_
1_14
__/,._
is J3
33&o
zsl_>o
VfiNE._
l
IO_
9_
_o
S/C -
"by
I.a7
O.e5
0.55
0,9_
1.35
0.95
1,3_
o.9_
o,9_
o.95
1,35
l,_._"
®
'<CO(.n qql,
Z
bl
"r'
II
V
J
I.I.I
0..
n,,
I.i.I
==
!
m
0_'.,
,_IW t
W W
m
011
-i
_Z
..I
N
M
)
Zi
I I
LI.,I l.,.-
::Ik
':"IC,rl t_ t,,.)
_I_
I I I
+_ I.I.,I
I.I.I
r'nZ
<:CO
I',I
U
C.,l-
¥
LI.I
LI..I
31
O.
|
l.m+
S
!
-I
Ims
+,r-I
.+."-.-+,.-.+..p +
mz
|
|
. !i
,t
U3
ILl
3B
o
rn
(:2
|
_Z
N
,e,,t
W
ml,
mb
)-
I--U'J
I.U
_Z
.<
Z
N
I!
V
d
Lu
laJ
c3Q,,
I
I" 'T
S
_g
03
l.r)(%1
o4
e-i
N
!
i:
iL,_. .
L
I
??
bJ _-
_'_bJ qk
"_ (.h
2:IN_Ct) T
| •
m
)-
F--_
Q,)
L_J
U_,q"
B
N
"r"
II
(4-
V
J
w
I
;L
1.1(.1
¥
m r_
I I I
._,_
_l"
(M
(M
_Z
Ul/
N
2:
m,,i
Imr..
m_ ,_
W
_/_
m
n
e'_ I-,-
"%t.I
LJJ
>>
<aO
m
N
-r"
II
V
W
I1. -
e_
W
m
t t I
I
O) mr',.
I
Pt
I
O0
!
0,1¸
S
.00
_D
,q.
m
m
.oD
.|
_Z
-_ "1
1",4
O00D
O0
i
zN
U
V
_d
_m(M
I/1
w,,,I
_m
1,1
o_
w
-am
C)
O6
O0{:)
!
L;
Ill
_Z
Ul_I"
.(
Z
N
(M
H
V
(J1
LIJ
C3
a.
m
I I m
.s
_I-
|
Ul
(%1
(M
Ul.,_
N
I
_|_
W ¸
Z_ _U
I
Ul
i,1
_Z
N
.-r
S
li
V
Lul
0..
O')
t_
L_
0=
ql,-,q
E6 °..
!
St
,q.
!
.|
(11
(M
.|
(M
.|
U')
.J
N
-r
®
_-_.1_._-m,,_R,l_#,_::_ _ _ ;.. ,_ •
>..
rml--
-m w
lllZ
>>
_O0
N
::l:
t.I-
V
d
1.1.1
t-i
OC
LIJ
3
C3
rl
III
Cl
C
| !
! ! i
-|
S
C_
i--I
_Z
I_.-I
I%1
"1-
e=,l
!==
)..
_n
UJ
a:IZ
.<0O
..c
Z
N
_J
II
¢+.
V
d
I.Q
L I I
I | | I I I I
e_
Ln
.S
U3
N
l.r]
_g
_z
u3_4
N
m
O4
I
I

!>..
C2_-
"_ LJJ
U_
r_Z
.<aO
U'_'.a"
.<
Z
m
U'1r'-
:_) • i
N
II
V
J
W
UJ
0
m
u_
=_
=_ _-_
U'_ .-I
"-r
I -- I I I I
6)
>-
"_LJJ
p-- (¢)
iii
mZ
<El
Z
N
:=
¢M
II
¥
L_
D-
n_
ILl
C3
Q.
I I
E
z_
_JL_J
I I
I I I
u')
O0
m_
._!_
Lr_{M
(%1
Lrl
_Z
u')._
N
:=
. ®
:L,-.-p
L
t
?
•-_- j
z_ u._
I I
>-
C_I--
I-- Ctl
U_
ILl
mZ
Z
N
Z
CY
II
¢,I-
V
_J
O.
r_
i,i
0
m
I I 1
I I i I I t I
iJ'l
Cq
I,/')
CY
lJ']
_Z
IJ_-J
N
,r-I
H
i_,
I
Q,=,_
m
_Z
"%<
Z L
N
II
V
@ ,
m @ ql" Cn
U')
_,i_.
("Ji Ln_,
i i i i.i F
I
Lfl
! i
or)
m
Lr)
(,,J
_J
L_
_Z
N
a_
_J
)-
t,,ml-
-'i L,j I
l.=.U')
(,n
t.u
_z
_oD
ul'q'
z
(
I I-
(4..
V
! ! I
.==
qr
Ln
-|
O_
It)
_Z
14')._I
:3:
e_
I-
@
M
i i I
I..
QI...
"_I.U
l.z,l
mZ
_'qz"
,,C
X
B
41'
.|
N
1i_¸
v
to
cr_
J
C41
T T
!i
_Z
M
1 | im
|
1'
S _D
('t'1 N
m
"U')
O0
i N
F
i!_
| --
!
S
C_
N
I"
i
I N
I
!
,i
_1_,_':_'_:, , _,._'_,'.
L... I
; -1 I
i- ,¸_: :
:i"
4
! I f
W m m
_z
m
',,,:j
<_,..
! !
"It)
Cr}
Lr)
e,,,I
_Z
I;
%\_..
®
.2.. - . '" - .....
_o ¢,')
W
Z
N
t.+.
V
d
L_
D.
W%
0
OB
0
h.
m'
;_',_.
'.
!
!
i
I
I
c_
! !
r'_
I '
' !
_'_ I_
! i
_Z
N
i •
L
>-
E:}_-
_-(Jl
ul
L_
_Z
Z
N
V
d
O.
Q
12.
A_._.
c-
m
I ! ! I
I ! I I
m
m
L_
U_
_Z
Lr) ,J
N
t
>-
_Z
,_CO
,,C
Z
N
V
d
O_
O_
O.
Q
O_ nm
t"
I I
I
! I I I I I I
_,_
L_
.r_
r_
_Z
LO.J
N
"t"
>-
I.,i.I
¢OZ
>,>
<
Z
N
"I-
¥
i,i
0.,
CO
_,,I _)_
ml_, ,
| I
I I_ ' I !
r :::
0"1
_ .,.,,I
N
I I |
,_-,_,:_-_,%:, , -1,_e,t,.._, -_ f:.._ .
_ ,i ¸ -
:i
.i
>,
_Z
<CO
Z
N
'-1-
r_
¢u
v
bJ
&.
O_
_J
0
O.
_j_..
&
I
s.,,l
[
O)
_0
ea
! I
._,. . :
U')
Pl
i,r)
u3
w,,,l
_Z
I,,13,_I
N
"i-
+7..
;ill-' . i
--_'< i
• 'it,_
_i¸
,-,-_
_'s"
¢.,,i
1
v
e
,,i
I,i
n
t_
l"
_ i _.,i.....
J
I
Ll'l
! I
I
;,.._
I
I
i,l-I
,",,I
I,..,
N
i,,.,,.I
i,,.-i
¢.,i
®
w_ IIII1_
L _,
IIIU_lliIl_11111_
MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS
STANDARD REFERENCE MATERIAL 1010e
(ANSI and ISO TEST CHART No. 2)
r T 1
_ , ,
•_!._ ,,._,-.
i
i
i
I
I
>-- i
L_ J
Un
I_:Z -
I
i
N
tl "
v
E_
U_
(.q
F
I
i
I
I
1
!.
I
_Z
"r"
V
e.
>,-
I,,.I
_Z
Z
N
(%1
II
V
0..
n,.
i,l
3=
en
r-1
F !
i
I I I I I I 1
.,w ,_ ',"_'.._ ;.
If')
t_
u_
I.F) ._I
N
"r"
ed
®
m!i_ , ,
,...,_ ,-, ,...,_
°b
Z_ _
I F
>-
_-Lr)
0")
L_
mZ
.<
Z
N
"I-
If -
V
d
@.
Q
I !
I I l I_ I I I
01 00 _ (D Lr_ "_ ('n
.I
('n
/I
5_
I
° I¢
r_
L_ • '"
_7
Lr)._
rY
N
:Z:
°tt_lIV
LI.I
Z
N
,| I
_ I k_i,,"_,-: "_ _ _._,_k_k_;. "'-' i.:._.:m •
L
t_,
N
"r
H
¥
tJJ
I | I I
| _I m m
q-_ s--I
i
I I
-m
0'1
.W
N
(%1
!
I
.|
I I
.a
N
UJ
_Z
I • I I
I I I I
I!
m m m I_ m
.|
,t
J
J
'l
®>.,
_U'J
W
ODZ
Z
N
!
V
C_
&.
! !
.S
,ml"
I._
m
W
I l
u3r_
ob
_C W qk
_'IM I"_¢,nX
| ' , __
-I1
m
Iii
-- 1r
!
i= ,,
I
*,e
It)
E¸enX
it, "2
J
X
",IO'l_
I I I I
i| •
i
I
N
-1=
S
II
¢¢.
Y
G'I
l.IJ
i
I !
.|
=_
m
-S
I
mZ
w.=¢
I'
m
I
I
_ m m
>-
_W
rnZ
N
I
V
W
C_
W
n
I
"_
_MO_X
1
I I
I I 'I
-|
-|
U_
N
m
-i
N
,r-I
Wll
lh ®
I I ]
-i
b_
Od
.|
mz
.m
u')
I:
N
mM
M
V|
.j
,J
I.U
.aO
aD
.,¢
_O
.W
U')(_
.|
m
_D
_D
OJ
_D
m
qumq
u') ,_1
N
..jg-
,p,q
ms
,e,q
i
_,-h'_'qlP
| !
4
b_
S
-|
m
mz
6,1.J
ooo_
cs),q_
-j.
II
¥
mN
!
_hl qll
mmmm
rmlmm
Immmmu_
m
,q.
.w
N
Lr')
llt
.|
M
I"1 I I
(%1 _ _ I_
I
S
m
(Y)
Lr)(M
(M
Ul
-|
.m=-
N
:2:
S
®
_ta.l
_¢fa
l.a.l
rv'az
_j'),q.
,4=
Z
N
::X::
|
Y
d
ta,l
I
taJ P,-
kaJ
tn_'_C::3_ar_X
J
Ii
-|
.|
.,I
N
l,,i,,I
t','_* JU.I :lk
_. ¢_
CC.IM_ ¢_X
).-
.¢CD
?.
N
II
V
d
Q.
n,.
_m
C_Q.
m
1-4
_.. " • "_
-|
m
|
8
"l,l')
_Z
N
,_L_. _.---'_:/'4¸,."_"_'_'_'_'_ _--:_% . "_.v
I I I I I '
N
s,=,,l
d
IJ.l
V_
14J
m
0
Z
IC) ..i
N
w=l
........ -......_,_,,_t,_ _._, ---_. ...................... _.._ T'_ ¢'_" _,-"-, AI_ _. _. *_
_ J _,- .................. ,_............1_......... _'r ............................. TilT_
I,
.... III1TI'"I | I IU"I i
>.
r_..
LtJ
_Z
<O0
<
Z
N
'T'
ed
I
V
d
ne
LI,I
21
!
®
_--'_'1_*_¸_i •_-_-_ _,,,
al
'qr
7-'Y --......
i_ _. ,.
! •
i •
!
8PEC'TP..A (D..Ot4_.'_
i
.
Fc<
9
I',12qr_oPl40N p_
• 4.t" v_,_'_s_ ,S/C,
__._._J__: ......._oW_.... Dv_.
t5/_7 ioo _,_
is/_.o e$ i,35
!.51_! _'_ 0,_'7
II._/_3 _'O 1.55
m l
151'_,7 C_ 0,77
_slal, (:_ o.t7
i51_o r,>'_ l.'_j
151_1 <54. 1._5
-it- lira" _
!
(n
.|
in
-|
!II =
r,¢.
V
! i
m
-i
.|
in
,=.,
I I I
s"¢
|-|
J
®N
II -
V
t
N
zW_I..
O_ I.d qk It)('r)
t|
,q, {r) _1
(/1
I_1
_Z
_qr
Z
N
(M
I
¥
L
(;i
In
q,
d
L_
W
C_
G.
m
C2
Z
N
!n,_t-_Gr_x
N
|
¥
i ! 1
|
MZ
"r
!
.;_... _._,4 k ._ ._
U_
LU
a_Z
N
II
m
O_IN_UIX
! I
.|
m
.|
O_
B!°
• q.
_. _,_._:
m
(_
®
).,
C31---
::)lJd
I--U1
LU
mZ
Z
(%1
I
¥
! I I
U')
(T)
(_
Lr)
ed
|
(M
.8
El
.|
gll
.,I
N
:3:
, m,, ,,
!7
! .
-.
i
i _"
m
i_J t.-
u.i ql_
c3(nx
!
>-
r'_l-.
::3taJ
I-(/1
(n
>.=>
Z
N
|
¥
W
! I I I I
m t m
q_
,,qe
• I
! !
m m m
,q.
_D
in
or)
m
,w
m
(_
IS')
m
Ix')
J
..J
2:
I ""
_!_i
i /
_i¸ -
i_ ¸.
!
I Ill_
U' I,,
(,'I
U.I
mZ
q:m(n_r
.,c
Z
N
i
|
q-
V
In
| =" m m
!
Ig
In
!
m
,qr
!
.8
q.
.|
in(11
19
-|
(11
_a
.S
I/1
(_i
|
0J
m
.ta
In
.|
in..J
N
2;
m
(%1
t
i
,I I
\O1
,<123
{/},_p
N
..r-
I
v
_!m_+'
W
Z_ _U
d
oi
LI.I
O3
e-t,
,,,-,0 _ 01
I-|
'ml"
I-|
011
m
=_
tl_
+i,
:.+
,jh
?
,J
++ :+
z_
_L_ "
_,,Ir
z
ii
¥
!-|
I-W
.|
l-m
N
M
-|
m_
II ! I
II.
J
•--_,_:¢_'_-r'_.'_ -
_ i_-. _
::i,!i
-2_, +
_,
z .
N
-r-
m
I
(,I-
V
c,;
ol
0.
®I'
I.,ul I-.
_I_ _o,-,+
,r'ql
!
+
_j
• _ +.,++..+_+_+ +_. •
)-
:_b4
1--01
01
W
U)'ql"
Z
N
"I-
N
I -.
V
J
h
@ @ @
|
,h
,, , ,_ _ _ *L_1_1_ r
--'_ ..... 1111 ir' "lril "71' I
zN
S
I
V
| I
I | ,_ I I I
a_
am
.m
crl
-|
ffl
O_
l.d
I I I I
0=
0
-./
I'4
"T"
M
ODOO
Ii
iI
ii
o !
Nm
IN
I
V
! I
m
.a m,q.
(11
"u-)
(%1
.|
(M
-|
_az
N
=:
_aa
m
(M
i
t
]
i--I
c
[9
,q.
_a
In
O'J
3"1--
I--U1(n
bJ
end,
_,..(
<(=
.(
Z
N
-I-
II
V
c.;
la,i
uJ]m(;3
O,
m
£2
I| i
q
m
1.1"1
i
w L
•-, ?
. i
i
! !
_m
a,.--..+
,,.-..
i,-
)-.
_W
I--U)
U')
I,.i.,I
mZ
(,'l'q"
<
Z
N
"r
(_
II
(I-
V
J
O.
Q,.
S
It)
N
.==
m
Z
I--I
..I
i,-,I
I I I
| m ® = = _I
_.. _'_;_
I
ql'
.S
It)
S
.S
..1'
(M
|
J
t
!
I_1---
l.-(n(n
w
mz
(.f)',l"(
Z
N
..I-
(M
I
¢i=
Y
(J
Q.(/1
C3G.
(0 t
i,i I-.
I:El_,' Ll.I qh
::3 _, _ p..,
_" NOf.nZ
!
W
W
W
I I
I I
(11
.|
in
N
ul
1
N
-r
,i,iI
_m
s,=,l
p s=_
_::+ +'?i
+ .,,_
•-_ ii
i
.,.,t
+"i
!
i !
I I I
m
-|
-m
.|
IJ'l
|
_z
X
m
• + +++, --.
i
! !
/
J
1 1 "1 11-"
.|
,q,
N
-@
@
"U'I
m
-@
-J
N
_m
,Q
i-_ I
l .|
|
I"4
m
L_ mU1 Wq.
rI I !
:W
-|
"l
.|
.J
!
W
_( l, lll_r _ ""_ ,,, _._._'.'._-', _ .
N
"lr-
II
_,,
V
d
I,hl
n,,
la.I
m
!
W
!
.,I
1',4
_m
tl
f
I'
l
t
i'
il,.
WZ
.
!II
¥
S 8
_r
ii
I
.S
Lr_(_
-!
cn
r
LI1
N
N
U1
|
_Z
U1 ...I
N
:=
i ¸, -+
i ++'
°t
it,,,,i,,Ie"J[,,qx
I I I
_2 I'-,.
:_ l.,l,J
t_
"_,,<
,<OD
U'J'q"
,<
Z
N
"r"
II
V
d
m
m
I I
.@
S
IJ'J
m
.|
P+J
[%1
W
l,n
e,,,l
@
e,,,l
m m,qp
+.
+
+,
i;_"
>.,
_Z
Z
N
"r
I
V
I" I ' I ! I ' '1
,.=,
@
-@
aD
.|
(Y)
U') EI
!'
}
,i
>-
_W
_-(/)(/1
i,i
OOZ
,_
Z
N
(%1
I
V
cJ
I,I,I
I
m
O_r_Z
I I I
I
-|
_|
I/1
or)
-|
(YJ
(M
.|
'C" :
!
>.
C21--
W
mZ
C_'q"
.<
Z
N
-r-
q..
Y
bJ
U)
n,
]m
(:
m
C2
•"TI;) ,_'q'
W P-
ZI_ O0
::::)/_ _ i,-t
,,¢
U')
F)
tr)
_9
m_
b'1
¢d
C'd
w,=,l
q',=Nl
_Z
N
N! I I ' I
,q.
m
.,_
U')
.m
U'I
.|
.S
_a
,l,,,I
_Z
N
lint
"I
!I
I !
_I-,-
"_ l,hl
:,i
OOZ
<QO
,,<
Z
N
-r"
U
¢4-
V
I|
W
:31
C_
m _ m
L._'_,._k-'_.._,"..,_'_'_,._,_,'_i_'_ _" _, i _-
),-
O--_
L,I,,I
(y),q"
hi
N
n
(¢.
V
N,kJ
G.
W
3
m
N |
,mmq
0)
S
.|
¢
i
)
il_
_.,,.
,w.. #,,,'...#..
if )ll
Z Kn _ (..)
"_1>. _ _..4
_. NI (::2uI _r
Cll
LJJ
mZ
_<_
Cll,qr
.<
Z
N
m
cd
i
v
G
LLJ
U_
_J
2m
n_
i I I J
(11
_a
.m
¢r)
S
U3
.aa
oJ
r,,i
2;
e-e
mw
k-_ _ ,
i ¸ .
,.!. °
i
t,
U3
I_ I ,,o
N
-r
N
|
q.
V
G
W
O.
w
0
a.
)-
r'_i-
"_Ul
hi
alZ
(/1,=1"
.<
Z
0d |
M
m
o) [,,.
.==
-|
(13
in
0J
In
N
3:
tml
M
_a
,q.
!)..
_Ld
I..-_
Lm.l
I=Z
::p_D.
'<:CO
t/1'_"
'4:
Z
N
-r
II
;4.
V
d
W
G.
L_
i
S
.W
UI
.|
tn
i/I
_z
N
.rm
M
,'_ _0
00(11
I,LIW
)..
COI--
"-_1,1
(,n
LJJ
mZ
,,<OO
0") "q'
<
Z
N
-r-
II
%.
V
i,i
0..
Ol
ee
C3
el
C_
O) OO t_t_ £0 If') W 0')
>-
rm_-.
"_L_
01
i,i
enZ
,_
Z
N
"I-
(%1
II
¢+.
V
I I I
lU
D.
(/1
rv
i,i
1:3
D.
rr_
{=
._J:_,_-_
-|
(M
U')
l/'l _1
N
:J
i'
i
!
i
_d I---
,,,,_/_ ,,,,,,.,o
_1_,,4e",tfl Z
I I I
_W
W
_Z
Z
N
tl
V
_J
O.
bJ
N
I I
I
fi
7
,_,rf,
>,.
¢:II--
U')
l.U
.<00
{.l'l',¢
..¢
N
"1-
g
V
W
Q.
IX
I.d
C_
O.
I I I I , I I I ,
,, = • •
m
i i|
i
I
Ii i
i
I I -- iI I I I I
" _ O) O0 U'I
i.l'l
.|
"lJ"t
_Z
ID--
P',I
s,=,¢
l=,,S
,,¢
t
i'
+>-
_1---
"_ W,I
I-.-(,n(¢)
WJ
_,,_r
.<
Z
N
-r
r
n_ WI.hl :t
%
a _ v)c,)(,-)
5 M_=u)z
I I I
r
I I I
U")
('r)
l
t
i
l
i
I I I I
_ OR O0 _ aa
! I
_R
U')
(n
i?1
od
_D
.|
_Z
I"4
_aO
01
i
I I I I
{::31.-
"_ l.t.l
(/I
13C3_"
($I_I"
II
¥
W
O.
l./J
C:3
0.
O3
C:3
aD
a3
I
¢C3
I
N
_Z
N
s.,.S
S
1
Z_ _W
I I I !
>.
E31-,-
=W
{31
i,i
EIZ
<
Z
N
(_
V
d
LU
O.
U1
LU
21
C_
O..
C3
I I I I
S S I_ W m
!
i1-,_
I I I
.|
(M
-W
I/1
vii
-i
_Z
N
®
_JM_X
J
®
,®
.|
H
F_
n
V
®
'ii__,
°I
Ill -, !
i'
mz
.<(:D
Z
N
8
co-
Y
!
-|
I!
,,,r
"-.|m_ e.i
Z
l.dCO
L.
4
Z
i..
i
i
4
X
i
.!
'l
v
i
_k
1:1 | _T-- --
I
I
i
L
l
.i
'!
_Jlqq" QD_ _
7"
C_I :_C3
L_J_I-- L_C_
t_ kJ_JW J-C_
L
L
!
mz.i _
_jm
_x
N!
_4b
¥
Lf_
Lt_
tml
M
_Z
N
!
!
i
®
q_
®(.s9"_
,<
Z
IlL _O
I._J_F-- L.t.ll,r)
¢_1._ W t-a,,
ZK.q _ ....iZ
_I>_"
N
-r
(_J
II
V
d
t_
I_ -
O.
IZI
I I I
16.
I I I
-|
mo_
Lq
_Z
U') ..J
l',J
-r
®
s)-
_I-.-
I-.- ._
..J
_Y
N
-r
it
V
i . !
_i___ _ :_
UJ
_J
C_
O:
I I
v==¢
_Z
_=J
N
('r), 'q'
_h") _ _ (_ *
I Z
_i qk_
wm
Z_i,O (,.,)..IX
_','3. >,"_ _ X
w
i
,..._
'tO
' m,,,,4
!
T T
r.-|
l,,ml_
r
_) r.. ¢o
®
z { T
{
I
_¢"0
I
{
{
i"
...{
} N
"r-'---"-'-'{-"
®
1.1,.1__ L.I,.I_
_ P.,I.I1.1,,I l.-.,._
_ _ (,l') _ I.l,.,I
Z If,,r) _ ,.,,.IZ
_ r''n (,f")X _
l"m<
_l.IJ
>' V"_
...I
<::3
U') 'X'*
<
Z
N
"r"
II
V
d
W
0.
¢Y
t_
0
II1
W m _ _
('r)
_, ' o o .:,
_G
i i l i
C9 GO p,
m_
c_
t
_I 031,1"_ N
II_WW I-,_'
i
m
>,
m
lloul
<_
I
t
t
N
-r-
I,-,
u
V •
t3
I,U .
i
i
L_
I
I
I
!
1 N
L
I
1__.___4._ _
i
ii
I°
|
I
¢3)
!
('r)
('r)
W
.W
_Z
U") --I
IN
-r
r,D
I I I
S
_Z
N
®
[] I
)",_
Og
W
1.11..I
N
I!_ I!9
"T'Q"_"-_" M
|'
i,
.I,
i
®
>-
i,,.,4:(,nO=
e_la,,l
"_ I-,
<__
(,¢)_
<
N
N
N
®
>..
_-4C
_0C3
_L_
._1
O0_s:
N
"r
V
d
b.J
CL
r_
b.J
C3
Q.
_n
Z
UJ_- bdO0
•r T
-|
,q.
t_
C_
S
tO
.Cg
in
N
!1,0
0,I
b,l

I]lH illll JllLl' 
. _, r,_
• , 't
MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS
STANDARD REFERENCE MATERIAL 1010a
(ANSI and IS@TEST CHART No, 2)
E_
t
_'- (D
i
,!
:. _. . . _ $
_!,,_i!_,...._
L_
o
f I
>-
¢:]_:
=W
/
(J1Y(
Z
N
m
II
V
l_J
D.
UJ
en
_D
_S
m
-|
(r)
oD
(%1
_Z
N
-I-
,i
]
W.jLI_i_,* _ ".-- ,,,,,_,_,,,.__ _,_.,_,_,¥ •
•.-,i_ .EI_ _
"_ I--
.-I
N
-I-
II
V
d
ILl
Q..
r_
I..1..1)ira
Q.
QO
m
I._
"_n.itl _-_14.1
zt.n c,]..l z
L
f
I
>" i
I=.
I_Ld i
"_C'n I
< l
= i
t
l
N
"1
Cj -
II
V
O.
e_
II1
|
W
W
_g
C_
_g
143
._
I13 .-I
N
M
_D
Jt 1"r_ G)
in ._.
(_..
,..l_,.i _ ._. •
_L qkO
WBi.- i.dLt)
_I..-
N
_ I_,_., _ • _'_._._ 7.'_-_ !.'_ ", .... ,,,., _ ,_
_V
I ! •
I I I
_Q
_0
_Z
._ i-s
I._ ._i
r*d
)
®
m_
>-
I,-,,<
_l.td
'7
N
"-t'-
N
II
V
ILl
K),.,
I,,t.I
t I I
I'..In u')
_/mLf')
_10) ._ ('r)
_W_ ,
o| .="
l,_tF_,i.,- t_K/_
_,1l:1..K,f) _,,,_t.t.J
_"I_ (J-J:[
i'_,'li<l:::2($):s:_,,,_
I I
09 I_¸ OD _
I I I
ar-,I
(13
(%1
(M
Lfl
_Z
N
3:
.ii
k I
W
Z
_L _
I !
-|
.|
_Z
N
:i_ _ ..... , + • • " ..... x ........-®1
I
V
w _ _ • ::)1--
I...-_
1,_1,1
-1
,(::3
Z
50 S | O)
!
_0
.q.
U')
Or)
Or)
S
m
It)
.|
I
.J
N
Z
,r,-t
_O_D
S
_D
L
,!t
11__,
!
_..1. _
1-1 _ l,,,I l-4
I I I
-|
_D
.B
.|
,I-I
.|
I/_-I
m m m
or) _
| !
_R
_q
N
-r
,i
r
-t
l,¢_X
Z
N
m
II
V
|
_g
_gz
N
• . . Q
.!
__: ::_i:_ '_ ....
i_
| W
I
m
_o
!
r.
I
m
,q,
l,r)
.|
Or)
i.r)
N
-r.
U')
-'11-
t--,c
..J
(,o_"
,<
:E
N
-r
II
¢4-
v
(J
ILl
¢_
Ill
C_
0..
F
W L/1
_L _¢_
la,IB I,,- lar,I¢_
_ldW 1--_"
ZI_ {J ..I _
DI::NI::_{J1X _-_
.|
m
(11
Lr)(M
(M
U'I
Lr) -.I
N
"I"-
,I,,,4
b-i
m
i I
{0
.|
m
.|
m
S
u3
Od
-|
U1
N
W_
( ,.
I-.,,_
_b..4
..I
,_
Z
N
-r-
II
V
I.I.I
1.1.1
:ira
C)
_L
_R
(D
0"1
J
®
_O
m I,a,I
.,,,I
_X
,,'C
,I
N
._.
W
II
¢4-
V
lad
G.
ev
L,.J
2,,,
.|
®
°_
ctil_l
_ i,,-,
x
u
v
I,,s.J
ii
.| i
,qr i
i
"II
I'Ivl !
|
cvl _,
i!
U'i
tiI
_.|
i,,.,I
IgZ
N
mLl,I
.J
Z
.... ,11' tl) |
',
I I I I
N
V
CO
?__+ -,,+++.,_o .- -_
,q.
Lr)
Ctl
eg
"B
eg
,|
_Z
IS) ..J
N
-r
S
(D
i.
i
i
iI
ZI I I
! I
.W
M
_q
N
_q
_q
11
z_>_
]
I/IX
j. i
•"IIID,W_I' ,
l_ll_I-- Will
N
II.
V
t
n
I
i|
|
r_
|
I/I--I
N
I-I
|!
!!
'" - • L . •
J
II
_,.
V
rv'
la.I
rn
..I
"r"
L
i
_P
qp-I
i_
W_'lml?_._T"_._t._,, _,._"
N
"1-
¥
LI.I
n,"
C_
m
! ! 1
! !
L,¢')
C'r')
('r)
_g
U'_
_Z
I,_ ..I
N
"r

i-:l
N
II
V
--'1 i - " !
L_
N
-==
0J
U3
"U3 .J
N
-r"
!'=-
®
iI'I
Z_ _-JX
Z
11
q,.
V
d
td
3m(:3
r_
! ! J
r'--------r
.i
_.
"t.r_
u'_
N
_Z
-r
U3
:1
|:
i,
_i _
F/_:"
!. .
17 ', _
f I
NI/'ICO--
W_I-- I_.1U1
ZU) O..lZ
_e
_a
.q.
(11
F_,' i " • '_ .... _'_ " " ' ' '_
t !
C)I_ _C3
W_I-" 144(,0
D_ILIJI.U I-'-_
_I_. U') i..,_I.U
_!=>,_==-=
L
>-
_I.--
I-.. ,_
in=
_LI.I
_I--
..I
Z
N
=
_g
I
e4.
v
14.1
o
ag m w ug m
! I
I
_g
!
_g
W
!
|
143
m
lED
.W
S
_g
U3
(_1
_g
U3
e,,,i
.|
_Z
I_..I
N
_g_g
I,,-,,<
I,Ir_C2
e'rlla,,I
N
-r'
m
II
14.
V
i
m
I I
W I!m
,,,. Ill _,
!
-|
0')
-i
-|
,1fi
M
_z
"l,l'l ..I
"r
4
_--_ ........ _,.; .... lirl,,#._,_o_.,_r_ _ _ ___-__=...-;_r@,,_n,_..uw.._____.._ _ .......
• _j.,!
Z
N
II
Y
I I I
W
"U'_
Cn
U'_
OJ
_r_
-|
_Z
N
m-
!,
LC_,q:
_t.,-
_i,,d
_ o...e
,..J
'q:::::l
,4:
X
f i
U'i
I::lL I_
LI.I_ i,-- LIJU'i
ll:l.d Li.I I,-- l'i.
ZlliO I,,Jr,..JZ
I
ai
ql'
m
! k
I I !
Lri
i'l'l
I'l'l
.m
Irl
t'%.1
I%,i
i,ri
|
"W
I'!
/_
I
1',.
IIIW" * w_'.... ¸r , ""_"_,"Ir_L_"_"_"_.',,. • " _ , ,.,.
p
>-
Z
N
|
q.
V
t IO) G)
"-_J (11u"l (N
NIJ1 .. _9
| ! !
m
ol co
"m
OOI,r)
im4 ,0,,4
m
arm;
O)
LJ
J)=-
:;:)l--
b-.-_
(.f)_
mLm.l
)=._..,
....I
_.w..
Z
N
Im
¢¢.
v
cJ
W
¢,')
LLI
m
o,
_,.. ,,,_ _|
t'r)
-|
.S
N
.W
br)
..J
!
k
:
C3,L_
UIC_
mLLL
-J
U_X
N
9-
_J
I
LI.
v
LLJ
1,1
t T
NI_o t53
r_l _c_
CI_LLILU l--i_
Zlm _...IX
n,T4 c:_¢/)'_,--,
T T
.|
r_
.c_
u7
-|
..J
N
"T"
i I
::31--
I--.(
_W
.J
<=(nX
.(
Z
N
"I-
CM
I
¢¢.
Y
fJ
l,l
hl
(:3
Q..
I I I I
CO
-|
(%1
-|
(%1
S
_P=S
_z
N
2:
13:_LIJ
/
01Y
Z
-_-__,, .. DI
N
U
¢o-
V
d
I.U
It)
C3/ _C:)
L_B I-- 1,1.1C,t)
_,10. C/) _W
ZI_ (J .J :E,
::::3/_ %.::3 Z
{XilN!_Xw4
I
b
L
t
P
m
I i I I -- I I
O)
I
I
W
S
.m
qr
.S
U}
(%1
ul
I,-I
..I
3:
q-q
glt
_ I
il
N
:3:
V
, ,* _.o _-_r'_ :_.........
+,i!+i
...F ,.. ,,+
I.W.U I.- W(J_
ND._ *.-,W
:::)I :=,,,_ :::;3"s"
m
,_ ¢'I')' (1,1 _ O)
,I,,,I I,-I 1-,I _
-I
It)
|
Psl
It')
,ill
-|
_-j,,
l",d
rl_lWW i-- 11_
_iIi) _,_lz
l_l_J
N
._
.i N
®
!]
)
_r
>-
:DI--
U'la
ml,_l
J
'<=D
l,rl_
Z
f I
aD
InOd
mini'O) • orl
_WW _IX
Z_ ¢,,J._lZ
1_11,4Ir'l 0'1_ I,-,
m
m
N
0,1
m
II
V
lad
O.
B , I
I
|
"Ln
.|
m
N
|
_Z
I',4
"I-
_mO
OO_
I ! I ! !
®
• °
._..,
: !
-I
Gq_
Z
N
-I-
_L
I
(4,.
V
U
W
n
i i'
1"4
"T-
,I
....... |
('r11,ml'. .
O_lJ,]IJ,.l I,-,-_
_I0,. O'I I.,.+LI.I
ZI_ t.,1...I :3K:
ICEII,i_ UI'.-,"i.-+
§<
O31.1
.p.,
m
II
J
m
p+
I I I I
II ,mm ,,. F;,,++ ,.
-- , .,..
o.
• .-..-t.
m
r..
-|
,ml,
.0O
,.m
.|
m
.P+
1,1'I
p+
-!
i'+!
.4.`+_.
W
I,D
.I
+
+
!'
!
4
=.,
(_1_" • • S
IXLdW _-'Og
I
F
m
t|
m
u'l
,MIIv._wL_._:iT _I_'_T_:._:_"_'_'__" .....
x
mI'q',o
i;i:, _ww ==I.i,IZ_ (.,1..JX
J
F
|.i i
m _ m m @
I
@
!,
I
!
)%.
i_ •
i..I
i
mW
Z
! ¢
|
"It)
.|
M
_Z
._.-:
N
Z
!
•+'..., •
::+-.
• +i_:-+
I !
i,u,-alN •
.,_ ,.-,I,-,- I.,I.It.o')
n,,,'l.hlI..1,,I I-O_
_nes (,i'D _,oI,.I.I
ZIL¢) t...,).,,JX
Pt,,.iHC) l,fl.,,t'a,-o
t
..q,_
N
N
I
V
U,I
I I
+_ =" m t_ ="
.+ _ ,,'I S
,1..41
........ ii ++ii,i + ii jlH
_ll all +r o
.r "+
I I
m m m m
s
.S
W
I .m
•+ • +_ I.
__-- p,_ r,+ ++._mll1_ ........... ,+,+,+ ,. +++.............. -, .---t ....... .
__,i,
i-|
OD
.S
U'_
-|
m
_D
U_
_J
-|
OJ
O0
_Z
8 , i---
! I
i,
'i i I
:::31-.
iml! !
|
i
_Z
_2
|
, i
I
t.JJJ.aJJ-- W_
t_
.m
_B
cr)
.|
LJ")(%1
.m
N
.m
I,N
N
I !
l.r
I,, m
•._ ),.-,,=,_i o
u.l_,i k.. bJUl
_IJ.ILd I-,- _:
_1_ _W
ZI_ _
I
I I I
m
.|
It)
__I
._i
-|
I°iU'I ..i
|_
i
J ,
>..
C::),,<
:_t,.-
I.-.<
(,Or"_
C]OL.U
-J
,,¢:
H
t,cJ
O,,.
LIJ_I-- WJW'I
n,'Ww I--IX
Z_ _.1 ...1 X
6
t I I"='= i
.|
l-.,,C
'%t-
-I
z
N
II
V
ILl
Q,.
I/)
I.l.I
_n
G.
'" -i
m •
!
_')
I°
_Z
N
-3"
!
i
!
4k, r_r _ -_' _ ..< ':. .... . • ._ .
l . |
u_
mKr) , ,
::L _0
IZWW I--I_
Z_ _-JX
;::)/:_ _, :1::)Z
l_:_l)<l:2 ¢11Y i.-_
::31--
;, U)_
< tm la.I
i
l.tl _"
Z
N
::I:
I
V
L,IJ
O.
UI
n,,"
l,,IJ
JJ
I"
--I'
_ ql--I _ ,r,'t
.:.. :- $
|V
rt
LU
®
J
,_
,.f
L,,-,
i/
r,,
.|
uo
!mLU
_X
4:
Z
N
m
|
V
Ld
C3
a.
!
-o
!
-|
ed
...I
N
• , (k
/J
N
3:
IS(M
I
¥
w
D.
U)
rY
IaJ
2l(:3
O.
I I
.|
(11
.m
I/1(_1
j
I._ j,
W
,I,-4
N
"I"
-I
_Y
(_J
H
¥
IJJ
O.
C2
W
l".
"_I,-
I.-.<(,ir)1::I
¢'nI,i,,I
..I
,<:o(,,if)X
<
z
N
I
14,.
V
(,f)
n,,'
l,IJ
31
C_
0,.
CO
(_.l_I U"II'W,,, (.O
('r)l_ . . m
n"l.l.l l,,l,l I-. n,"
i_ IM L"Jf,,l')_._i,,-_
I I I ! !
m
N
ml
.w
in
,I, ll
S
_Z
N
_r
10
_w
, o
, -, |
I.U_ I-- LUOl
e_la.ll.d I.- e_'
zr_ c._ ._IT
>-
l.-qc
mLu
_I
z
N
-r"
|
V
OL.
U)
ly
C_
n_
en
0 l
|
|
N
! I
a

N...................... ,... L
I.-..<
m I.l.l
..I
¢,nX
,*C
Z
N
cr-
Y
W
LU
IN
In
-|
_r
ti- -
+__.+i
x_
m
! !
Q
.m
m
m
I|
.|
u')
N
m
.w
w
u')
_Z
N
-I-
CO
ii iI
i .
3-
C3_:
UIC3
_bJ
U3_:
X
N
:3:
I
V
bJ
U_
W
t !
filed O) •
iili
! I
! T T T
U3
t'n
m
U3
Od
J
U3-J
3:
_3
i
i,:
r,. :i
.t
i_4,
_t UlI_ Ill_ I
r'l L l&l_
1.1,1_,II- 1.1.1_
_I,40_X,-,
'-11--
I_ 1.1.1
>'I
_<,-,
X
J
II
14..
¥
lJ
1.1.1
O.
t,¢l
1.1.1
0
i
I I I
=.lj,
i m
..,.f
-!
olSI
m
.Ig
I._
m
I11/
I'M
'-r-
,11,,,I
t
i
"I
, i
,ii
>.
COUJ
..I
(/)-_
X
N
:2:
II
V
(J
LI,I
(/)
iv'
hi
)1
¢:3
i,,n
El
I I I1_ I I
I
-|
m
.|
m
.m
In
(M
S
.W
I/1
.aa
m
mz
N
-I-
W_
q_4
|i,
Ji
4
i _
i
w ...
Ii:.
Ew:
ii
I !
i
I,_I'-, bJ(,r)
_ bl,ll,l,l I-,OC
m
n
>,,,g<
I,,-<
U")_
oOl,,id
'_ I,-,,
>,,,,,_
_J
<::)
<
Z
N
"r
I
61-
V
d
.m
_r
u')(I-)
.|
F)
W
In(_1
Oa
.S
Od
.m
In
w
_a
_aZ
._ l-q
tn._l
IN
-r.
.... _ "W_ ':_- .;., ±
O0
! t
t_
r'-
_D
O0
_D
.|
O0
_d
.0_
U')
,e-=l
,$,=I
_...I
N
:3::
,w,,,l
N|
V
!
m
m
N
.m
.|
_Z
N
!>-
_<
I--<
(.,')_
r'nl._
_,o...o
-I
_X
,,C
Z
N
-I"
I
_,.
V
d
I,.i.,I
2l
n
m
Q
I T T T0'): CO
,-,/ _
S W m m m(11 N N W m m m
!
i
N
-|
N
m
IS')
m
_Z
._ t-q
_O
m
¢0
)
• . Ik
NN
II
V
O0
,q,
m
.W
t,n
¢'rl
.00
C_(_'1.
,.is I_L'_ r_D
_1:=._.
qkO
O:;I.dIJ.J I---_
_10.. (.r) I..,W
>-
_C3
rrtW
-.I
14
m
|
Y
q_l P,I w-I
!
! !
S
.|
mz
N
I-I
WS
wFl-i - _1_:
r., I.LIW i-. e,,
Zltn [.4..J x
>.._
l--.qc
t.nc3
muJ
.J
u_x
.c
Z
|
V
d
I.U
I_. -
¢n
I |
!
,q.
in
o'i
-|
0']
"in
|
143
|
h4
e-I
CD
I !
ti_i
J
i
•e.p_'_ • , ._i__
i
>-
_lm l,,,4
<_
Ulx
.(
Z
N
|
r
m m m m
N
::Z:
N
II
V
s"'g ,pC ,_ ,I,-,4
!
_.qm?- "_'-. F-
!
®
t I
"_/t..OC_l
W_'ll -" _10_
z_ cJ.Jx
>-
r"l,<
_t..-
mL,U
_,.1
0")',,e
,<
Z
N
"I"
OJ
¢.1,.
V
_J
Q.
Li.l
:B
0
a.
m
c2 ! I
,,_ .... i ....................... "T'i'TfT_i__ 2_,-'_''_ ,,
r
11
I I
L_
_J
_J
U'I
OOZ
._ 0-=¢
_..J
N
v.=s
I I
•" _ O) CO r',
4P
_m-_ _.
i?i 
I
N
V
I ! I
_g
If)
or;
._g
m
_g
U3
04
143
_Z
143-.I
N
'T'
._)
" - _ .... _'_ ...... *""-_-"':-'-.. ..... ,- " n................. --- - " _i..._._I
la,i
m
m
I ! | nl nl_n
.|
orJ
0')
.|
I_,.I
I !
)'
r,
! I
>-
.J
N
"1-
II
V
d
W
CO
I !
S
IS')
g_
.W
L_
_Z
N
_D
I---_
_L_
..J
Z
N
:3:
(%1
U
el,,
V
d
1,1,1
r_
fA1
LIJ
31
(:3
t_
q_q l-q _ lnq l,,q
C_
lit
im
im
r,.
iii_ •
I I
_L _0
zl_ ca..az
NIOU1X_
>-
r-_
UlC]
ml,i
_.1.-
/
*(:::)
_C
Z
N
-r-
m
N
I
V
c.J
la,i
u')
ev,
LL,I
C)
e',, I I
|
-'=_.
----_,
ag
aR
i/1
cn
m
Ln
N
.ag
UI
.| .=
U3-1
N
l I
! :.
i i
 699
•.-lp e..s,m'i_q" ,
_"l.lJ LIJ _"0_
_,I_, (,'I MI.eJ
ZrJ1 (.J--IX
::)/> _. :3 .'E
>-
U1£2
ml,I
:_o--o
..J
<::)
(Jl_"
<:
Z
N
Mr
i'M
U
¢¢.
Y
(J
ILl
01
e,'
I.I.I
31
C_
Q.
aD aa m _ aa
_I" or) _I _-. e_
I
aa
o)
I
CO
!
Ul
C0
_O
0')
OJ
m
(%1
"l.fl
_D
.aD
_a
w,,,l
_DZ
._ i-s
1/11
N
"I-
_a
E)
I !
1 T T
m
,q.
S
.m
S
(ld
1,0
_Z
._ ,.-:
N
"I-
m
i
I'
_ i I
N
"l-
Owl
II
l,l..
V
I.I,I
O.
If)
hl
C_
O.
O0
lO
W
U'I
,ii,I
I
S
,r-i ,¥-i
i,.,.i
i,,,,,.i
19
m
i,i.i
! I
l_ i,o
O) CO
.I_I
,q.
"l,C)
(I)
I,N
C_
i_
l,r)
i,,,.I
"S
,i.-,I
_Z
.I"0
I$)..I
N
tltli
I
t
!
_. _;. i.
t !
_,/_
_lJ') O) .
zl_ c3..4 z
_/>_"
C_lM i_ (,n "_ ,..4
>-
i-=.(
mLU
(.0 '-"
Z
N
:Z:
II
V
d
Ld
n
U_
n,"
Ld
C)
n
t'n
I i_ I '"_'" !
! !
c'r)
U')
t_
ale
Lr) .-I
::Z:
eJl
CO
ii,,i
¢'tlll,n ,, ,,
W_ 6" '._ 6'_
_1_ rJ1 _-oW
3--
er_w
..i
,,CZ3
.C
Z
_Z
U
V
i,i
L_
a_
w
I | I
mo
W
!
_g
!
01
lg
_Z
I_..I
N
"!"
I_Cg
I
_ I,-,.
_Q
m [,I,.I
:>.M
..J
<::::::)(,r) '-.-
Z
i
L
N
II
V
c.;
l.l..i
0,..
l.IJ
L"}
I I
_b") , , W
_ l,,e,.JI-.,,. IJ,.lU')
(Z:I.J.,It,IJ I.- r_,,'
_.I0.. U') _W
ZUl L.)..J =E
.,,m,,..,.,..jm idl'-
w
I I I I I I I "
6") "q" t_l ,., C;) _.0 r',
.=9
U')
._;_
_Z
L,?) ...,I
N
$,
M(CROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF 81'ANOARD$
STANDARD REFERENCE MATERIAL 1Ol0Q
(ANSI and ISO TEST CHART No, 21
._r-
L,- .,<_
,..,.i
N
II
V
I;._.II-,-I.-{_
o-.oLI,,I
r_[_ I::l(,¢IX o-_
l-
i
i
I
L,,I
t_
U.I
3;e
C_
a..
4
S
(1")
Cv_
(%1
_ i _
_rS-"
_1--.
t--<
mw
_,0,,.,0
.,J
<
Z
N
-r
V
d
0.,
n,,.
hl
31
tO
O.
CO
m
tr)_ ,, . ('v)
c ,-,
OU_.,II.- LILI(_
_ O.(.f) _.W
_) O,-IZ
"'r
I I ! i
m S O) (Z)
r_
tn
U')
t_
I0
i,o
_Z
U').J
-r-
(_ z,. rl)
i
I_W_ Wr.n
",.YI._ ,.4L_
zrj_ _Jx
>.
13)-.
"%,).°
"3,t_
Cd
't
tQ ,
.'1.
t_
t_
!
N
e.q
m
k
i
t
>-
C_,,C
:DI,-
I--,4C
..I
fJt'_
..C
Z
I
6.
I,-
N
"r
H
q.
V
d,
_,1 ,
I
11_ ,
1
m
J
tg
I
I
i
L°
I
i
,..I
N
!
1;
i ¸
.i/
_ _ °
_S.=¢
"i I i
-i
I
:!
_'_""_T ........... _lll fiir _ "_

_r
i+
P
Z_J C__Jz
CgW
Z
U
V
L_I
r_
n
rn
C_ 1_ "T
+
c_
-|
L_
N
M
_Z
tC_,J
N
_j
i
11
t:
; ,

f
:j
®
I ; I I I
II
V
!
®
, . :T _% , ..... •
CIL _Cl
I_ I,- W_
IXI_ I_ I-a,'
zi_ _Jz
_m
-_.
_-_
O_C_
ODW
_-
.J
Z
N
_J
N
V
LU
ILl
)B
C)
O.
CO
C_
_D
U_
_D
_J
_D
_DX
U_.J
N
"r
mill
H
q,
_ o-..
L
U1f_
mU.l
Z
¥
- i n !
rL,
.|
q-q
_|
,.I
_QaQ
>.
.J
_Y
N
U
q-
V
d
U.!
Z
?,= ,-,
L_
I I ! ! I
m
| --mw I
F
!
!
!
b.
_.
o_
O';
N
l
!
>.,
(_fm
Ill LI.I
--1
G,)_'
W
¥
I I I I I
t m
•-_I_,'_l_l_r ,
L
L
-
IZ
ILl
I:I,,.
I I
'If
I,=*I
m
I-I
,i,=,i
t9
I,,,=I
O)
! I
m
L_
I_ ...I
N
.1=
i--I
t,,=1
r
!
>. I
°<L-"J I.,-
_ I"I
I I i
.|
!I
lq
I I I " l,Si. i
.|
•,I I
m
N
!
k
,ii;/
iF'
61".
!:(.
i
c3
L_
O,,,
n,,'
C_
O.
CO
i 1 I
I ! I
-i
m
|
m
.m
(_J
-|
_Z
I_..I
N
-r-
1--1
m _'4
I
v
$
-|
L_
|
(_J
_d
p_
I_1
"I"
IJ'_KI')_ o ('v')
_i_ _
WI_]I,- Ulff)
n'_lW I,,-_
n..'i).tr"_(.r_x I.-,
!|
m
N
-|
WZ
N
-r
m_
_I--II
Z
N
ii ! I
I_Idl,iJ I--IX
L_ (..).-IX
|
J
L|_
L I
_,l_
t.f'll_ . .
WLLI k- W¢_
_11_. ¢,n o--4W
+:3_I+ _,_::)'ar
r,t,,,D,,,Ir.j (,,,),,,,.,i..,+
>,..
m<
I,-,,,¢(,nC2
_w
>,,,..,.,
-I
,,<=)(,,n'*"
__;_
,,q.
¢'r)
.m
OD('r)
LI')
IN
_a
.|
: i
+'" • ....................
i
4 - _'+ --"+" +#' :".+ r:+ " L
NU
V
i
,I
• Ii
_'_ ,I'T/_-_
_L _
_++t
m
I I I
Csl
(D
¢,r)_
_ t,,i..i
i-
,..I
z
N
'-t-
U
r,l,.
V
n
!
_i•
It)
_m
f_
I/'1 .,j
N
-r
(a"p_
_D,, Ip,,,,#
<_
,4:
Z
r
I
i
II ..,
Y
"i.'1 ..I
s.=i
I I " " I
LI
Ill
t
L
NIm
_a
_L
| ,
V
Ill
.|
m(M
.m
_a
-|
_q
I_
I_i_ . .
; _ L _ lll
IXWW I-IX
I I
),.
_)...
_C2
mL_J
.-I
<
q.
Y
d
L_
n,
WJ
rn
C2
I I I I I I I
U')
11)
It)
f9
_Z
._ s--I
N
2:
q.,q
I
i_1/_ _L-'_"_ _-. " _._
_.-.tC
_W
Z
#
¥
m
mm N
W P,,
_I, LIW I,-Qg
d
w
e_
a..
,q.
"1
' '"1
'l I I I I I
_Z
N
I ,
,!
>-
I--,C(no2
.<
z,
N
T
L;
W
"i.
W | fi
m
s
,m
t|
N
J
Ill
.|
_Z
_2
!
N
-r.
Ua
aa
g',,,I ell _1 ql"l 1"4
|
I I
m
t/')l_¢O ° s
•"r ,¢dPd •
_l_t--. UJCn
_(G. ¢1) _-_U.I
_,=m,
ao
I
t'rl
IS)
U')
mq
|
_iZ
N
i
F
i
®
m®
_k 'i k¸'._,."_!."_' "
• , ,.\
|
qr
..t
v_
qDm
i i 9nO
I
t
J,
. ................................_®
I|
N
-j
m
J
_Z
W'l ,.1
,,W S_:
I
t
!
i!
'1
r'-_
i _ "
>=
C2,_
mt.d
.-J
Z
N
".r
_g
(_I
II
c,w
V
(J
n,,
w
a.
f_l_] I-, WO')
¢YtLI W i,-_
ZK/_ (,.3-J X
M
N
I' !
r_ r,4
&", (43
"i
i
|
q-
v
m
m _ m m-, a m
_,_W.¸ _ _I,"-
m
m@
S
ii !i
' k.i
-i
"I
-|
.8
-|
.|
.1
N
_W
I
LI
;L_,_ i¸ --,_._ ....... , •
r;¸¸,
ti_
_,++'
I-- --- "'|
Zl(n o_J:[
!
3-
I---<:
..J
<=($1'-"
<
Z
N
2:
II
W-
V
d
n¢
m
c2
m m
! !
O) (3O
{g
,q.
U'}
C_
t'.')
C_
LC)
N
-r
r,.
J-_'., p.
_. . - ._-.
_Q
Z
l!I
m
_. _ _) ,.,_ |
.,m,-,m ,m,-qu _ M
!
S
-|
("kl
M
-!
t
X
, , , • i_-_
BI | le
_._. "_lr'_ :al_'_" 'L o_ "t
W m |
N
I
4'
i
• !
!i
_ :,, m
3_ ,
Z
[] _
I I I I I
UICI
211.14
..I
-C"_
Z
N
¢d
II
_,.
V
d
0..
C)
n
_,,q
_9
W
Ln
_R
O0
U'I
_Z
I,_ ..J
2:
I
!ir
ii i |
p-
_k...
N
I
! !
f,
i!
®
_.I_.|
_,4_ ,
lllhJ
--I
Z
|
I+.
¥
III
W m II |
.|
"I
I
H
"i
II
¢4-
Y
LU
i i i .... I i i
.j
-m
.|
_Z
P,l
t,_4
i "-
! •
! L
, ;!L
rT-_;
# '
I_I_ , I_'
_II _
WI_I-- '.'_I
Z_'I ¢J-JX
I !
i
(M
-|
N
in
e,q
-!
_Z
_.,,J
Ni=
I
I
_ ++.+.i"
_'.
.,.,I
t,,_
<:
Z
+,
,+,.
i I
'i
m
-|
-W
N
-|
t_
.|
w_
.|
,,,;.,l+
_2
+ i
J
)'.C
(.f)C_
mw
.J
Z
II
c4.
Y
d
m
c]
w
q.q
q_4 |
| !
| !
|
|
_Lr'J
|
m
m
ul
N
l
.|
...J
N
¢0
!
Jj_
i j
I . .. |
LI,I_ I-- W¢,_
I
121'_
N
Od
'i
¢.1
.-6
°t
L .di,=._.i_=- ' ' 'i
. J
I
I
|
,,...I
_t_
...I
N
"T"
ar..i
O_O0
sr..l
I
_D _0
, i
i_',L,
I I
I ! I
I--.C
Cn_
il z
IS

_m
:::31.-.
mLU
_,I-.
...I
U_X
.(
Z
N
II
¢a-
V
I I
e=g q,_ f"q t,_ q'_
!
m
_a
,,a'-
t,13
{'rl
_,)
i
_Z
O_
e,,q
r,,,t
,,r',
q,,,q
........... -qv
- e.

I-
-i i
._.
r
dIll_Jl",¸ "_i* / ,-_. '_ .
ol '
C_I.J.IU.I i-n"
i
i
._I
"r-
V I
I
i
Lit t
0..
4B
Jj
-|
Lfl
I"4
U'_-I
"I"
v,,4
Z_ _-JX
t'rl!_ _ U')Xl.-_
_W
Z
N
II
V
d
bJ
O. -
O'J
W
3m
06
- !
i
! !
.|
"b'l
-!
!i'
oF o
\lOlm i_i
._ w-o
1.I,I1_I,- 1.1,1l_
IXLI, II iI I,-tv
:_. _'% ::::}',_r
i I" i
>-
l.m.,_
l,fll_l
I_I,I
i
C/y._"
N
-'r
I1
V
d
LIJ
D..
f,.q
ILl
C_
m
m
! I i I
" .4
,.|
lg
Or)
01
lg
1,_
N
Ig
:e,,l
It)
i,,-I
.|
_Z
I#') _I
N
-'r-
J
:I
: i
mw
U)X
,4=
;[
I' ! ' !
•.. _O,ll'_l ,
::31 >. _ ="Jr
IXlIN 1:2l/) X _
11
2:
II
q,,
¥
d
LI,I
r,
n,
LI,I
j
I
i:
;J
:i i
e
•-_'_. _ _ .;_
!<:3
N
-r,
i
v
!
m
w
m
|:
Lm _i
*I
w
U I) j:
,I
J:
m
-|
,j
I-|
l,f) ,,.I
N
,i-I
,ell
L i•" _I"
CO(T) N
T '_%:
IlL _0
','1_I-- h'l_
I_WW t--2:
Zltl _MZ
2:_It'mI#)v,-.*
y,
"t
i;J' ,
)-
9_
I--,¢
II1U,I
.J
Z
H
"I-
U
r.l.
v
d
0.
OC
i11
0
n_
CI I
! i
I I '" I
.)
.|
.|
I/I
i-I
I/l_J
N
tC3L _C:3
I UL61t.- Wt_
_I_U1 p,.,1.1.1
ZJ¢/) _...JX
3-
I.-,C
m_j
W
_g
t_
_g
L_
N
L '
i,ijF_,Jl,.- L__,,,')
Z_J't ¢,,I..IZ
t
1
!
N
d
UJ
!
m
I ii |.
-|
